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Mylan Pharmaceuticals, Inc.

Attention: Frank R. Sisto

781 Chestnut Ridge Road, P.O. Box 4310
Morgantown, WV 26504-4310

Dear Sir:

This is in reference to your abbreviated new drug application
dated December 5, 1995, submitted pursuant to Section 505(3j) of
the Federal Food, Drug, and Cosmetic Act, for Guanfacine
Hydrochloride Tablets USP, 1 mg and 2 mg (base).

Reference is also made to your amendments dated June 11, June 27,
July 29, and October 14, 1996.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Guanfacine Hydrochloride Tablets USP, 1 mg and

2 mg (base) to be bioequivalent and therefore6 therapeutically
equivalent to those of the listed drug (Tenex Tablets, 1 mg and
2 mg (base) respectively, of A.H. Robins Company). Your
dissolution testing should be incorporated into the stability and
quality control program using the same method proposed in your
application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns.. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.
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We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign,
at the time of their initial use, be submitted to our Division of
Drug Marketing, Advertising, and Communications (HFD-240) with a
completed Form FD-2253.

Sincerely yours,

Douglas L. Sporn

Director

Office of Generic Drugs

Center for Drug Evaluation and Research
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MYLAN PHARMACEUTICALS INC.

GUANFACINE TABLETS, 1MG
ANDA 74-796
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MYLAN PHARMACEUTICALS INC.

GUANFACINE TABLETS, 2MG
ANDA 74-796
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DESCRIPTION: Guantacine

is 3 centrally acting antshypertensive
with 17~ 0TenOCEDAN 2g0RsS! prODErtis
in tabiet form Jor aral adewmstration.

The structural formula 1S:
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The chemical name of guantacine
hydrochloride is N-amidino-2-(2.6-
dichiorophenyl) acetamide Rydrochionde
and its moleculas weight is 282 56.

Guantacine hydrochloride 1s 3
while 10 off-white powder: spanagly so-
uble in water and aicohol and shghtly
soluble in acetone.

Each tablet. for oral admimstra-
tion, contains guantacune hydroc hlonde
equivatent 1o | or 2 mg of guanfacioe
and the followng mactive ingredients
anhydeous [ackose. CoNRA SiCon duca-
1de. magnesigm stearate. miCrocrys-
Talline Celtuiese a0d MM lauryt sul-
fale. tn 3ddshon, the 2 mg tablets con-
13in the fokeaang mgressent. FOLC Bive
11 Nummum Lahe
CLINCAL PUARMCOLOGY: Guanfacine
Iygrechiende 15 a8 crally actve antiy-
pertensive agesl whase DDAl mech-
amam of acthen appears o be shmula-
s ol central gic receptors,
By stimutatmg feceplors, guan-
1acine feduces sympathetic nerve
Impuises from the vasomotor center to
the heart aad bised vessels. This results
1 3 decrease n periphera) vascular
resstance s 2 reduchon m heart rate.

The geserespanse relationship for
Diood pressure oad adverse effects of
guaniacme grees sace 3 42y 35 Mon-
otherapy bas bosn eveluated | patents
weh muid te medersie hypertession. n
thes stady patients were raadomized to
pacehew n05mg. | mg. 2 mg I mg
w 5 mg of puasiacme wydrochionge
esults are shown 1 the folipmag 1abie
A wsetul etiert was aet sbserved overati
wnlil goses of 2 mg were reached.
alihough respenses v wiite patients
were saen 2t | mg: 24 howr effective-
aess of | mg to 3 mg goses was decy-
mented using 24 hows mbutatory mon-
toring. Whwle the 5 mg dose added an
increment of effectiveness. 1t caused an
unacceptable mcrease m adverse reac-
hons.
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Controsied clinicat triats m patwents
with mild to moderate hypeniension whe
were recerving 3 thiazide-type diwretc
have defined the dose-response reia-
tionship for blood pressure response and
adverse reactions of guanfacine grven
at bedtime and have shown that the
bicod pressure response to guantacme
can persist for 24 hours atter 3 ungie
dose. In the 12-weeh, piaceto-contrelied
dose-response study, patients were ran-
domized to placebo or to doses of 05, 1.
2. and 3 mg of guantacine, in adgeton
10 25 mg chiorthaiidone, each pwen at
bedtime. The observed mean changes
from baseline. tabuiated below. morcate
the sumdanty of respense for piacedc
and the 0.5 mg dose. Duses of 1. 2. anc
3 mg resuited in decreased biood pres-
SUre in the SHtang position weth 8o reai
drifereaces among the three doses. in
the standing position there was some

INCTEaSE in response with dose.
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While mast of the etfectiveness of
guantacine in combination (and as
monatherapy in white patients) was pre-
sent at 1 mg, adverse reactions at thus
dose were not ciearly distinguishable
from those associated with placedo.
Adverse reactions were ciearly present
at 2 and 3 mg (see Adverse Reactions)

In 2 stcond 12-week placebo-cen-
trotied study of 1. 2 or 3 mg of guan-
facwme Mysrochionde sdmenestered wiity
25 mg of chierthahdene sace davy. 3
sigwhcant decrease i basd pressere
w25 masnauted or 3 helf 24 howrs aher

at recommended doses with 25 mg
Chiorthalidone for 24 weeks and then
atwuptly discontinved. Resuits showed
equal degrees of bicod pressure reduc-
1ion with the two drugs and there was
no tendency for blood pressures to
increase despite maintenance of the
same daily dose ot the two drugs. Signs
and symptoms of rebound phenomena
were infrequent upon discontinuation of
either drug. Abrupt withdrawal of cloni-
dine produced a rapid retum of diastolic
and especially, systolic blood pressure to
approximatety pre-treatment levels, with
occasionat values signiticantly greater
than baseline, whereas guanfacine
withdrawal produced 2 mere gradal
incresse to pre-treatment levels. bul
also with occasional values

greater than basetine.
Pharmacodynamics: Hemodysamic
studies in man showed that the de-
crease in blood pressure observed after
single-dose of long-term oral treatment
with guantacine was accompasied by a
significant decrease in peripherat resrs.




Pharmacedynamics: Hemedynamic
studies in man showed that the de-
crease in biood pressure observed s
single-dose or long-term oral treatment
with guanfacine was accomoamed by 2
significant decrease in penpheral res:s-
tance and a stight reduction 1n hear!
rate {5 beats/min). Cardiac ovtpu?
under condrbions of rest or exercrse w3
not altered by guantacme.

Guanfacine lowered eievated pias-
ma renin actrvity and plasma catechot-
amine fevels in hypertensive patients.
but this does not comelate with mdmwd-
ual blood-pressure responses.

Growth hormone secretion was
stimulated with single oral doses of 2
and 4 mg of guanfacine. Long-term use
of guanfacine had no effect on growtt
hormone levels.

Guantacine had no eftect on pias-
ma aidosterone. A slight bl insigniti-
cant decrease in piasma volume octus-
red after one month of guantacine ther-
apy. There were no changes in mean
body weight or electriytes.
Pharmacokinetics: Reiative 10 an intra-
venous dose of 3 mg, the absolute oral
bioavailability of guanfacine is about
80%. Peak plasma concentrations occur
trom I to 4 hours after with an average
of 2.6 hours after single oral doses or at
steady state.

The area under the concentratior-
time curve (AUC) increases linearty wit.
the dose.

In indimduats with normat reaal
function. the average ehmination hatt-
Irfe is appraumately 17 he trange 10-30
hr). Younger patients tend 1o have short-
o elumanation half-Hves (13-14 Iw) whaie
oider patients tend to have haif-iwes at
the upper end of the range. Steady state
bicod levels were attatned within 4 days
1 most subjects.

In individuals with normal renal
function, guanfacine and its metabo-
lites are excreted primarily in the urine.
Approximately 50% (40-75%) of the
dose is eliminated in the urine as un-
changed drug: the remainder 18 elimi-
nated mostly as conjugates of metabo-
Jites produced by oxidative metaboism
of the aromatic nng.

The guantacine-to-creatimine
clearance ratio is greater than |, winch
would suggest that fubular secretion of
drug occurs.

The drug is approximately 70%
bound ta piasma protesns. meependent
of drug concentration.

The whele body volume of destnoy-
ton 5 hgh (2 mean of 6.3 LAg). whch
sugpests 2 hgh drstndution of drug to
the trssues.

The clearance of guanfacine in pa-
tients with varpng degrees of renal
nsutfiency 1s reduced. but plasma lev-
#is of drug are only slightly increased
compared 10 patients with normal renal
function, When prescribing for patients
with renal impairment, the low end of
the dosing range should be used.
Patients on dialysis aiso can be gwen
usual doses of guaniacine hydrochionde
as the drug is poorly dialyzed.
INDICATIONS AND USAGE: Guanfacine
tablets are indicated in the manage-
ment of hypertension. Guantacine may
be given alone or in combsnation with
other antehypesiensive agents. especally
thiazide-type diuretics
CONTRAINBICATIONS: Guanfacine
hydrochioride 15 contramdicated n
patients with known iypersensd mty te
guaniacine hydrochionde.
PRECAUTIONS: Gomeral: Like other ant:-
Iypertensive agents. guantacne showk!
be used with caution 1 patiests wth
severe coronary insutficiency. recent
myocardial infarction. cerebrevascalar
drsease o Chwomc renal o Bepatic fan-
we.

Sedaten: Guantacine, ke other arally
actrve contral a-2-adrenerpc aenISts
Causes Sedation o Growsiness £spe-
Cially when beginneng therapy These
SYmOtomS are dese-reiated (see Adverse
Reactions). When puaniacine s vsed
wth other centraily actrve depressants
{such as phemotivazines barbaturates
of bezodiazepenes). the pateatial tor
addarve sedatrve effects showid be con-
sidered
Robomnd: Abvust cessaton of therapy
with orally actve centrai -2 adrenesgc
agenists may be associdled with
increases (from depressed on-therapy
leveis) in piasma an¢ unmary cate-
Symptoms ol ~nervousaess
and amaiety” and. less commonly.
creases w blood pressure 1o levels sig-
mhicantly greater than those prior Lo
therapy.

lslormation lor Patisets: Patients who
recerve guantacne should be adwsed 1o
exerrse Caution when operatng danger-
s machinery or drvmng BOtor vetmcies
Uil 1t s determned that they do not
become drowsy or duzy from the medica -
tion. Patients shouid be warned that
thex tolesance for aicohol and ather CNS
depressants may be diminished.
Patients should be adwised not to dis-
continue therapy abruptly.

Laboratory Tests: In clinical trials, no
clinically relevant labocatory test abnor-
malities were identified as causally
related to drug during short-term treat-
ment with guanfacine.

Rrno Interartinne. Tho nebantoot 4o,




MCANLIY Rreater than (hose prior Lo
theragy.

Iwforaation for Pytisats: Patients who
receve guantacine should be advised to
ERTCISE CHAION when operating danger-
ous machnery or dmvng motor vetecies
ontil 1t is determined that they do not
‘become drowsy or dizzy from the medica-
tion. Pahents should be warned that
their tolerance for aicohol and other CNS
depressants may be dimimished
Patrents should be advised mot to dis-
continue therapy atvuptly.

Labaratory Tests: in chinical trials. no
chnically reievant iaboratory test abnor-
malities were identified as causally
related to drug during short-term treat-
ment with guantacine.

Orug interactions: The potential for
creased sedation when guanfacine is
grven mith other CNS-depressant drugs
should be appreciated.

The administration of guanfacine

concomitantly with s known microsomal
enzyme inducer {phenobarbitat or
phenytoin) 10 two patients with renat
impairment seportedly resulted in signif-
icant reductions in elimmation haf-lite
and plasma concentration. th such
cases. therefore, more frequent desing
may be required to achieve or maintain
the desired hypotensive response.
Further, if guantacine is to be discomin-
ved in such patients, caretul tapenng of
the dosage may be necessary in order to
avoid rebound phenomena (see Rebounc
above).
Anticoagulants: Ten patients who were
stabiized on oral anticoaguiants were
@iven guanfacine, | to 2 mg/day, for 4
weeks. No changes were observed in the
degree of anticoaguiation

In severai well-controlied studes,

guanfacine was admunistered together
with Giretics with na deug intesactions
Teported. n the long-term safety stud-
les. guantacine was grven concomitantly
with many drugs without evigence of
any interactions. The principal drugs
grven (number of patrents in parenthe-
3es) were: cardiac glycosides (115).
sedatives and hypnotics (103), coronary
vasodilators {52), oral hypoglycemics
145), cough and cold preparations (45),
NSAIDs (38). antihyperlipidemics {29).
antigout drugs (24). oraj contraceptives
(18). bronchodilators (13). insulin {10).
and beta blockers {10).
Orug/Laboratory Test interactions: No
laboratory test abnormalities refated to
the use of guanfacine have been identi-
fied.
Carcinogenesis, Mutagenesis, impair-
ment of Fertiktty: No carcinagenic effect
was observed in studies of 78 weeks in
mice at doses more than 150 times the
maumum recommended human dose
and 102 weeks in rats at doses more
than 100 times the manmum recom-
mended human dose. in a vanety of fest
Models, guantacine was oot mutagentc

No adverse eftects were observed in
fertility studies in maie ang female rats
Pragnancy Category B: Administration
of guantacine to rats at 70 times the
maximum recommended human dose
and to rabbits al 20 times the maximum
recommended human dose resuited in
no evidence of harm to the fetus. Higher
doses {100 and 200 times the manmum
recommended human dose in rabbits
and rats respectively) were associated
with reduced fetat survival and mater-
nal toxicity. Rat experiments have shown
that guantacine crosses the placenta.

There are. however, no adequate
and weli-controlied studies i pregnant
women. Because animal reproduction
studies are not aiways predictive of
human response, this drug should be
used during pregnancy only if clearly
needed.

Labor 3ad Dedivery: Guantacine 1s not
recommended 1n the treatment of acute
hypertension assacialed with taemia of
pregnancy. There is 8o snformation
avaiabie on the ettects of guantacine
on the course of labor and delevery
Rursing Mothers: [t is not knewn
whether guantacine is excreted in
human milk. Because many drugs are
excreted m human mk. cagton should
be exercised when guantacine mydri-
chionde 1s administered (o 3 norsing
woman. Lxpertments with rats have
Shown that guantacie 1s excreted m the
mik.




Pudkatric Sue: Salety a0d efiectveness
" petatne potnts pnder 12 years of
age have wot been gemenstrated
Theretore. the wse of quantacine w this
age group 15 a0t ReCHmmenteC
ABVERSE REACTIONS: Agverse reactions
noted with guantacipe are simic
those o ether arugs of the cemmai a2
adrenoreceptor agomist class: dry
mouth. sedatwon {somnaience). weah-
pess (asthenia). ouness. constipation.
and impatence. While the reactions are
common. most are miid and Tend to 0i5-
appear on comtwwed dasing,

Skin rash weh exfeliation has been
reported 1n 2 jew cases akmough ciea:
cause and effect reiatonshegs 1o guan-
facine coud ROt be eStatirshed. Shoulc
a rash occur. peantacne showld be dis-
continued and the patient monrtorec
appropnately

in the dose-response menatheraoy
study described wader Chimcal Prarm-
acology. the irequency of the mest com-
moniy cbserved adverse reactions
showed 2 dose retatmnsinp wrem 0.5 tc
3 mg as foliows
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The percent of patients who diop-
ped out because of adverse reactons
are shown below for each dasage proup.
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The most comman reasans for
dropouts ameng pateents who received
guanfacine were dry mouth, somno-
lence, dnness. tatigue. weakness. and
constipation.

In the 12-week. placebo-controlied.
dose-response study of guanfacine
administered with 25 mg :
at bedtime. the frequency of the most
commonly observed adverse reactions
showed a ciear dose relatonship from
0.5to 3 mg as dolows.
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There were 41 prematwre termeaa-
tions because of adverse reactions i
this shudy. The percest of patients who
dropoed et and the dese at winch the

dropout eccumed were 23 fellews.
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Reasons for dropouts among pa-
tients who recewved guanfacine were:
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Reasons for dropouts ameng 63-
tients who recerved guastacne were
somnolence. headache. weskness. On
mouth. dIZZiness. HMpoLence. WSOMMI.
constipation, Syncope. UnAary (ncont:-
nence. conjunctivitis, paresthesa. and
dermatitis.

In 2 second 12-week placebe-con-
trolied combination therapy Study 1
which the dose cosld be aomusted wo-
ward to 3 mg per 4zy i» 1-mg mere-
ments at J-week wiervals. L2 3 Jefng
more similar 10 Orgeary Climeca wse. the
mast PECOROnd FEBCHRS WeTE:
dry mouth, 47%; coastipation 16%.
fatigue, 17%; somasience. 10%; asthe-

Reasons Hor 6ropeuts amoag §3-
Dients who recerved guantacme were-
somnolence, dry mouth, dgzwess M-
potence, constipation. confusion, de-
pression, and palpitations.

In the clonidine/guaniacine com-
parison described in Clinical Pharm-
acology. the maost common adverse

reactions nated wese as follows:
L
25%233F
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8

Adverse reactions occurming in 3%
o less ol patients in the three controtied
tnals of guantacine with a divretic
were:
Cardiovascular: bradycardia, paipita-
tions, substemnal pain
Bastrointestinak abdominal pain. guar-
rhea, dyspepsia. dysphagia. nausea
CNS: smnesia, confusion, depression
insomnia, libido decrease
ENT disorders: thinitis. taste perver-
sion. tinnitus
Eye disorders: conjunctivitis. sitis,
wision disturbance
Muscoleskaletal: leg cramps. hypolune-
sla
Raspirptory: dysonea
Dermatolegic: dermattis. pruritus. pui-
pura, sweating
Uragesital: testicular disordes, urinary
incomtmence
Sther: malaise. paresthesia. paresis
Adverse reactwon repets tend to
decrease over fime. in an open-label
tnal of one year's duration. 580 typer-
fensive subnects were pven puantacine,
trirated to aciweve 0a) blood pressure.
alone {S1%). with drretc (383%). with
beta blocker (3%). with duaretic plus
Deta blocker (6%). or wth Gwuretic Olus
vasodilator (2%). The mean dady dose
ot guantacine reached was 4.7 mg.
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There were 52 (8. 3%) dropewts due
1o adverse ethects in thes 1-year trial.
The causes were: ary mowth (v = 20).
weakness (n = 12}, constipation
{n = 7), somnolence {n = 3}. Rause;

msemais (0 = 1). rash (n = 1), sight-
mares (n = 1. headache {n = 1), and
depression (n = 1).
Pastmariating ' : AR open-
label postmarketing study savoiving
21,718 patients was conducted to as-
sess the safety of guantacine (as the
fydrochloride) | mg/day given at bed-
time for 28 days. Guanfacine was
administered with of without othes anti-
hypertensive agents. Adverse events
reported in the pestmarketing Study at
an incidence greaies than 1% incloded
dry mauth, dimniness. samasience. {2-
tigue. headache and sausea. The most
cammenly reporied adverse evests in
this stedy were the same 3s these
observed in contralied clamical triaks.
Less frequent. possibly geas-
events shserved m the
pestmarheting stody and/er reperted
Spost anepusly mchue:
Bedy 25 5 Whele: asthena. chest pawn.
edema. maiacse tremor

Larfmyacratar nean ~are 3 maleea




21.718 panents was congcied 10 a5
sess the safety of puantacie (35 The
Iydrochionde) | mg/day prvea st bed-
time for 28 days. Guantacime was
adminzsterad with o mithgut othes Jats-
hyperiensive agents. Adverse evests
reported in the postmarenag stody 3%
an incidence greater than 1% mciuded
dry mouth, diznness. sommoience. fa-
tigue. headache and nauses. The mst
commonly reported adverse events in
this study were the same as these
abserved in controlled clinical tnals.
Less trequent, possibly guan-
facine-related events observed in the
postmarketing study and/or reported
spontaneusly include:
Body as 3 Whole: asthenia. chest pain,
edema, malaise. tremor
Cardiovascular: bradycardia, palpeta-
tions. syncope. tactycardia
Contral Nervous System: paresthesias
vertigo
Eye Disorders: blumred wision
Gastrointestival System: abdomnai
pain. constipation, diamhea. dyspepsia
Liver and Bikary Syste@: avnormai
Irver funchon tests
Mescaloskolotal System: artvaigia,
leg cramps. leg pam_ myaigia
Psychistric: agitatwn anmety. confy-

Skin aad Appendages: alepecia. der-
matitis. exiokative germatitis. prentus.
rash

Special Semsas: e dwns 1 aste
Urinary Systom nociufia. snaary fre-
Quency

Rare, senous disorders with no

dehndive cause and etfect relanenshep
to puantacine have been reported 5pon-
taneously and/or 1n the pesimarketing
study. These events include acute rena!
failure, cardiac fibrillation, cerebrovas-
cular accident, congestive heart faiture.
heart block. and myocardiat infarction.
DRUG ABUSE AND DEPENBENCE: No
reported abuse or dependence has been
associaled with the admimistration of
guanfacine,
OVERDOSAGE: Signs and Symptoms:
Drowsiness, lethargy, bradycardia and
hypotension have been observed follow-
ing overdose with guanfacie.

A 25-year-oid femaie intentionally
ingested 60 mg. She presented with
severe drowsiness and bradycardia o!
45 beats/minute. Gastric lavage was
performed and an infusion of 1sopro-
terenol (0.8 mg in 12 hours) was ad-
minestered. She recovered quickly and

A 28-year-i¢ female who ingested
30 to 40 my developed only lethargy,
was trepted with activated charcoat and
2 Cathartic. was monstared for 24 hours,
and was drscharged m good heafth

A 2-year-okd male wesghung 12 kg.

who ingested up to 4 mg of guantacme.
developed lethargy. Gastrc lavage (fo-
lowed by activated charcoal and sorbitol
slurry via NG tube) removed some tablet
1ragments within 2 hours after inges-
tion, and vital signs were normal.
During 24-hout abservation in ICU. sys-
tohc pressure was 58 and heart rate 70
at 16 hours post-ingestion. No interven-
tion was required, and the child was
discharged fully recovered the mext day.
Treatment of Overdesage: Gastric
lavage and supportive therapy as
appropriate. Guantacine is nol Guahyz-
able in chinically significam amouats
(2.4%).
DOSAGE ANG ADMMUSTRATION: The rec-
ommended 1artial dese of guasfacine
(33 the nydrochiande) whes gwen aione
o in combination with aasther astiny-
pertensive drug is 1 mg dasly prves 3t
bedtime 10 minimue Somnotence. If af-
fer 3 to 4 weeks of thesapy. | mg does
nol give 3 satistactory resolt. 3 guse of
2 mg may be given. aithough most of
the effect of guanfacne 15 seen M | g
(see Climcal Prarmacolegy}. Higher
Gy dcrses have been used but ddverse
reactions increase significantty wmth
Gases above 3 mg/aay.

The trequency of rebsund bypertes-
00 1S low. but 1t Can occwr. When te-
bound occurs. it does so after 2 to 4
0ays. whuch 15 delayed compared with
Clomedune ydrochionde. This 1s consss-
tent with the longer half-iife ot guan-
facine. In most cases. after abrupt
withdrawal of guantacine, blood pres-
sure returns to pretreatment levels
siowty (within 2 to 4 days) without i)l
effects.

HOW SSPPLIED: Guantacine Tablets,
USP equevalent to 1 or 2 mg of guan-
tacwe are supplied as follows:

The 1 mg tablets are while, un-
scored, round tabiets marked with M on
one side and GA on the ather side. They
e avadlable 2s foliows:

NOC 0378-1160-01
botties of 100 tablets

The 2 mg tablets are blue, un-
scored. round tablets marked with M on
one si0e and GS on the other side. They
are awpilable a5 follows:

NDC 0378-1190-01

bottles of 100 tablets
STORE AT CONTROLLED ROON TENPER-
ATURE 15° - 30°C (58° - 08°F).

Dispense in a tight, kight-resistant
container as defined in the USP wsmg 3
child-reststant closure.

CAUTION: Federal law prohibits dis-
oenstng without prescription.
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pertensive dreg s | g dmsly pwven at
bedtrme to Summce somagieace N 3~
ter 3to 4 wesks of theragy. | B Sus
not peve & Satrstacaery msell. 3 gase o
2 mg My be gwes. athowgh mest of
the eftect of puantacane s seen ot | &g
(see Chinical Prarmaceegy). Migoe”

. dadly doses have heew wsed but adverse
reactions increase signrhcantly with
dases above 3 mg/day.

The fraquency of rebsund Myperten-
sen S Jow, dut & cam accwr. When re-
tound occurs, it does so after 2 to 4
days, which s deiayed compared with
clomdine rydrockionde. Thes ts consis-
tent with the lomger kati-ide ot guan-
tacine. In most cases. atter abrupt
witharawai of guantacme. biood pres-
sure returns (o pretreatment ievels
showly (within 2 to 4 days) without ill
effects.

AW SUPPLIED: Guantacine Tabiets.
USP equivalent to | or 2 mg of guan-
facine are supplied as follows:

The 1 mg tablets are white, un-
scored. round tablets marked with M on
one side and G4 on the ather side. They
are avaiable as foliows:

NDC 0378-1160-01
. totties of 100 tablets
A L. The 2 mg tablets are blue, un-
scored. round tablets macked with M on
one side and G5 on the other side. They
are available 33 follows:
NDC 0378-1190-01
bottles of 100 tablets
STORE AT CONTROLLED ROGM TEMPER-
ATURE 15° - 3°C (39° - 8°F).

Despense in 2 tight. ept-resistant
comainer as debned o the USP wsang 3
chiid-resistant closure.

CANTION: Federat iw pradubits dis-
pensing without prescpton
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10.

11.

12.

13.

Office of Generic Drugs
Chemistry, Manufacturing and Control Review

CHEMISTRY REVIEW NO: No. 2
ANDA: 74-796

NAME _AND ADDRESS OF APPLICANT:

Mylan Pharmaceuticals, Inc.

Attention: Frank R. Sisto

781 Chestnut Ridge Road, P.O. Box 4310
Morgantown, WV 26504-4310

LEGAL BASIS FOR SUBMISSION: See CR #1.

SUPPLEMENT(s): N/A
PROPRIETARY NAME: None

NONPROPRIETARY NAME: Guanfacine Tablets USP, 1 and 2 mg
SUPPLEMENT (s) PROVIDE(s) FOR: N/A

AMENDMENTS AND OTHER DATES:

Mylan:

12/05/95 Submission of ANDA (received on 12/07/95)
12/13/95 Amendment (Labeling issue)

05/29/96%* Telecon (Re: NA letter of 05/14/96)
06/27/96%* Bio amendment (response to 04/23/96 bio letter)
06/11/96% Response to NA (MAJOR) letter of 05/14/96
07/29/96%* Amendment to 06/11/96 submission
10/14/96% Minor amendment (bio issue).

FDA:

12/29/95 Acknowledgement letter

05/14/96 NA (MAJOR) letter (CR #1 by Steve Sherken)

PHARMACOLOGICAL CATEGORY: Antihypertensive
RX or OTC: Rx

RELATED IND/NDA/DMF(s):

DOSAGE FORM:

1 mg strength: White, unscored, round tablets
marked with M on one side and G4 on the other.
2 mg strength: Blue, unscored, round tablets
marked with M on one side and G5 on the other.




14.

1s.

16.

17.

STRENGTH: 1 mg and 2 mg
CHEMICAL NAME AND STRUCTURE: See CR #1

RECORDS AND REPORTS: N/A
COMMENTS: Confidential

TO FOIA PERSONNEL:
Do not release the comments below. The information provided

below is for internal record use only.

On the first page of and again at the end of the cover
letter of the 06/11/96 amendment, Mylan requested that the
MAJOR AMENDMENT status be changed to MINOR AMENDMENT based

‘on the reasons provided in the cover letter. There are no

telephone records in the jacket or any handwritten comment
(by OGD personnel) on the cover letter to show that the
request was actually denied, or even considered. Obviously,
the amendment was not reclassified to minor amendment which
would have been reviewed on or around June 12, 1996 (the
receiving date of the amendment). The request was denied
under OGD Control 96-192.

It should be noted that this ANDA was first reviewed by
Steve Sherken, was subsequently reclassified as a Random 2
during the week of 11/12/96 (re-assignment sheet is not
found in the jacket), and was reassigned to this reviewer on
11/15/96. A copy has been placed in the jacket.

Mylan's response to the deficiencies cited in the last NA
letter are all acceptable. They agreed to perform in-
process . . _ test.

The USP has added new monographs in Supplement #4 to USP 23
for Guanfacine Hydrochloride and Guanfacine Tablets, pp.
3154-3156. When the CR #1 was reviewed, the review chemist
of CR #1 was already aware of the USP status of Guanfacine
Tablets and the NA letter contained appropriate comments.

Mylan's current methods and specifications that are used to
analyze the drug substance are all now USP tests and
specifications, except for test, which is an
in-house test. Mylan's current tests and specifications for
the drug product are all now USP tests and specifications,
except the test for related substances, which is an in-house
test and has been validated. 1In response to our comments in

the last NA letter, Mylan has narrowed the specifications
for related substances for product release and stability.
Therefore, Mylan's specs conform to the first approved ANDA
of Guanfacine Tablets, ANDA 74-145. Mylan's COAs for the




executed batches are based on the USP test methods. These
methods have been validated by Mylan.

A bio deficiency letter has issued on 4/23/96. No further
bio review document is found in the jacket. Labeling was
found satisfactory in July 1996. EER is acceptable as of

06/12/96.

Since the drug product is a USP subject now, no method
validation is needed.

18. CONCLUSIONS AND RECOMMENDATIONS:
Chemistry closed. If the final bio review is satisfactory,
the ANDA will be approvable. Since this review is likely
the last chemistry review before approval, composition
table, specs for drug substance, drug product release and
stability, container/closure summary, and manufacturing
summary are included in the appropriate review sections for
information purposes.

19. EVIEWER: DATE COMPLETED:
Shing H. Liu, Ph.D. 11/20/1996

cc: ANDA 74-796
Division File
Field Copy

Endorsements:

HFD-625/SLiu/11/21/96
HFD-625/MSmela/11/25/96
X:\new\firmsam\mylan\ltrs&rev\74796CR2.MYL

F/t by: gp/11/27/96
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ANDA 74-796

Mylan Pharmaceuticals Inc.
Attention: Frank R. Sisto

781 Chestnut Ridge Road

P.0. BOX 4310

Morgantown WV 26504-4310
lIIIIII”lllll'l"lllllllIl'IlIIl"llIl""llllIlIlI
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Dear Sir:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Guanfacine Tablets USP, 1 mg and 2 mg.

l. The Division of Bioequivalence has completed its review and has no further questions at
this time.
2. The dissolution testing will need to be incorporated into your stability and quality control

programs as specified in USP 23, supplement 4.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory

issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

(f‘" Rabindra %aik, Ph.D.
Acting Director, Division of Bioequivalence
Office of Generic Drugs
Center for Drug Evaluation and Research
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EC | T 1996
Guanfacine Hydrochloride Mylan Pharmaceuticals Inc.
1 and 2 mg Tablets 781 Chestnut Ridge Road
ANDA #74-796 P.0O. Box 4310
Reviewer: Kuldeep R. Dhariwal Morgantown
Filename: 74796SDW.68%96 West Virginia 26504

Submission Date:
June 27, 1996

ot 14 1944

Response to Review of Bioequivalence Study,
Dissolution Data and Waiver Request

Mylan Pharmaceuticals, Inc. previously submitted a single-dose in
vivo biocequivalence study under fasting conditions and

. dissolution data comparing its guanfacine hydrochloride, 2 mg
tablets with reference listed drug Tenex’ 2 mg tablets
manufactured by A.H. Robins. The firm also requested waiver of in
vivo bioequivalence study requirements for its 1 mg tablet. The
bioequivalence study was found incomplete. The firm was asked to
repeat dissolution testing, provide long-term stability of frozen
samples and justify the choice of the Wagner equation as the
regression equation. The comments were sent to the firm on April
23, 1996. The firm submitted the response as amendment on June
27, 1996 which was received by the Office of Generic Drugs on
July 1, 1996. The amendment was assigned to this reviewer on
September 12, 1996.

Response:

Comment 1. Data should be provided to support stability of the
frozen samples at




Comment 2. Please justify the choice of the Wagner equation as

the regression equation compared to other equation and weighting
factors.

Comment 3. The comparative in vitro dissolution data comparing
your test product to the reference listed drug have been reviewed
and found acceptable. The dissolution studies were, however,
conducted using 500 mL of dissolution medium (Water). You are
advised that the office currently requires that the dissolution
be conducted using 900 mlL.. We recognize that use of a volume of
500 mL should provide more discriminating evidence of quality,
and is thus acceptable for use as an internal quality control.
However, the use of 900 mL will need to be incorporated into your
stability and quality control programs as a condition of
approval.

Response: The dissolution studies conducted by Mylan using 500 mL
of water were performed in accordance with the dissolution
procedure listed in the official USP monograph for guanfacine
tablets. This dissolution procedure was listed in the proposed
monograph for guanfacine tablets which was contained in Sept.-
Oct. 1992 Pharmacopeial Forum (p. 3853) and the May-June 1995
Pharmacopeial Forum (p. 686). The final monograph appeared in the
Fourth Supplement to USP 23 (p. 3155), which became official on
May 15, 1996. As the dissolution procedure in the official USP
monograph for guanfacine tablets calls fcr the use of 500 mL of
water and Mylan labels its product as USP we propose to continue
using this procedure in our quality controcl and stability
programs unless otherwise notified by the Agency.




Comments:

1. The samples in the bio-study were stored for ) The
firm is documenting the stability of guanfacine in plasma for
) The stability data submitted by the firm are acceptable.

2. The use of Wagner equation as the regression equation is
acceptable.

3. The fourth supplement dated May 15, 1996 to USP 23 gives
following dissolution specifications for guanfacine tablets:

Medium: Water, 500 mL

Apparatus 2, 50 rpm ks

Tolerances: Not less than (Q) of the labeled amount of
guanfacine is dissolved in 45 minutes.

The firm has followed these specifications. Since the fourth
supplement to USP 23 recommends use of 500 mL instead of 900 mL
water, the firm‘s use of 500 mL water is acceptable.

4. An inspection request for routine audit of the biostudy was
issued to the FDA Division of Scientific Investigations. The
final determination as to the acceptability of the study will
depend in part upon the outcome of this data audit.

Recommendations:

1. The in vivo bioequivalence study conducted under fasting
conditions by Mylan Pharmaceuticals Inc. on its 2 mg guanfacine
tablet, lot #2BO006A, comparing it to the reference listed drug,
Tenex’ tablet 2 mg, lot #0940605 manufactured by A.H. Robins has
been found acceptable to the Division of Bioequivalence. The
study demonstrates that under fasting conditions, Mylan’s
guanfacine 2 mg tablet is biocequivalent to the reference product
Tenex® 2 mg tablet manufactured by A.H. Robins.

2. The dissolution testing conducted on guanfacine 1 mg and 2 mg
tablets is acceptable. The dissolution testing should be
incorporated into firm‘’s manufacturing controls and stability
programs. The dissolution testing should be conducted in 500 mL
of water at 37° C using apparatus 2 (paddle) at 50 rpm. The test
product should meet the following specifications:




Not less than of the labeled amount of guanfacine in the
dosage form is dissolved in 45 minutes.

3. The formulation for 1 mg tablet is proportionally similar to 2
mg tablet which underwent a bioequivalence study. The waiver of
the in vivo bioequivalence study requirements for Mylan’s 1 mg
tablet is granted. The 1 mg guanfacine tablet from Mylan
Pharmaceuticals is therefore deemed biocequivalent to the 1 mg
Tenex’ tablet manufactured by A.H. Robins.

4. From the Biocequivalence point of view, the firm has met the
requirements of in vivo bioequivalency and in vitro dissolution
testing, and the application is acceptable.

5. The firm should be informed of the above recommendations and
comment #4.

-t l).,'7/qé
Kuldeep R. Dhariwal, Ph.D.
Review Branch II

Division of Bioequivalence

RD INITIALED S.NERURKAR
FT INITIALED S.NERURKAR _— Date lll :7[(q-%

A vy -

Concur: T — ' Date I l ’;'[q‘é
Rabindra Patnaik, Ph.D. ‘
Acting Director
Division of Biocequivalence

cc: ANDA #74796 (original, duplicate), Dhariwal, HFD-655
(Nerurkar), Drug File, Division File

Draft: 091896; Final: 121196
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Guanfacine Hydrochloride Mylan Pharmaceuticals Inc.
1 and 2 mg Tablets 781 Chestnut Ridge Road
ANDA #74-796 P.C.Box 4310
Reviewer: Kuldeep R. Dhariwal Morgantown
Tilename: 74796SDW.D95 West Virginia 26504

Sukbmissicn Date:
December 5, 1995

Review of Bioequivalence Study, Dissolution Data and
Waiver Request

The firm has submitted a single-dose in vivo biocequivalence study
under fasting conditions and dissolution data comparing its
guanfacine hydrochloride, Z mg tablets with r=ference listed drug
Tenex’ 2 mg tablets manufactured by A.H.Robins. The firm has also
requested waiver of in vivo biocequivalence study requirements for
its 1 mg tablet. To support the request, the firm has submitted
comparative dissolution profiles on 1 mg of its product and
reference listed drug Tenex’.

Introduction:

Guanfacine Hydrochloride is a centrally acting antihypertensive
with «~;-adrenoceptor agonist properties. Its principal mechanism
of action appears to be stimulation of centxral x--adrenergic
receptors. By stimulating these receptors, zuanfacine reduces
sympathetic nerve impulses from the vasomotcr center to the heart
and blood vessels. This results in a decreass in reripheral
vascular resistance and a raduction in hear= rate.

It is indicated in the management of hypertsnsion and may be
given alone or in combination with other antihypertensive agents.
Relative to an intravenous dose of 2 mg, the absolute oral

biocavailability of guanfacine is about 80%. cSeak plasma
concentrations occur from 1 to 4 hours with an average of 2.6
hours after single oral doses or at steady state. The area under

the concentraticn-time curve increases lineariy with dose. In
individuals with normal renal Ffunction, che average elimination
half-life is apprcx. 17 hr; the drug and i-s metabolites are
excreted primarily in urine. The drug is abcut 79% bound to
plasma proteins.

The recommended iznitial dose is 1 mg daily Ceqatime t©o minimize

'3

somnolence. The r=ference listed drug is Tenex’ manufactured by
A.H.Robins and is available as 1 mg and 2 =

cablects.

]




Bioavailability of Guanfacine Hydrochloride 2 mg Tablet Under Fasting
Conditions:

A. Objective:

The objective of this study is to compare the single dose '
bicavailability of Mylan and A.H.Robins (Tenex®) 2 mg guanfacine
hydrochloride tablets.

B. Study Sites and Investigators:
Clinical Site:
Analytical Site-

Principal Investj]

Study Physician -

Protocol #950112 "Comparative, randomized, single-dose, 2-way
crossover bioavailability study of Mylan and A.H.Robins (Tenex®)
2 mg guanfacine hydrochloride tablets in healthy adult males
under fasted conditions" was approved by the

Consent Form: A copy of the volunteer informed consent form used
in the study is given on page 267, vol. 1.1.
Study Dates: Phase I June 10-14, 1995
Phase II June 24-28, 1995
Analysis Dates: October 12, 1995 to October 25, 1995

C. Study Design:

The study was designed as a randomized, two-treatment, crossover
bicavailability study. The study was executed in two periods with
a two week washout pveriod between drug administrations. The
subjects were housed in a dormitoxry facility from approximately
12 hours prior to drug administration until at least 26 hours
postdose each period. The subjects were assigned to two sequences
at random as follows:

Sequence Subject number Phase I Phase II
1 2,4,5,6,8,11,12,15,16,17,21,22,23 A B
2 1,3,7,9,10,12,14,18,19,20,23,24,25 3 A

A: Guanfacine hvdrochloride tablets, 1x2 mg; Mylan
Pharmaceuticals Inc.; Lot #2B006A; Lot size: -ablers;
Manufacture Date: 02/95; Assay: 100.9%; Uniformity of Dosage
Units: 100.9%.

to




B: Tenex’ tablets, 1x2 mg; A.H.Robins; Lot #0940605; Expiry Date:
03/96; Assay: 96.2%; Uniformity of Dosage Units: 95.8%.

The subjects fasted for 10 hours prior to dosing and until 5
hours postdose. Ligquids were not allowed for two hours before and
four hours after dosing. The drug products were administered with
240 mL of water. Subjects were dosed while seated in bed and
remained seated in bed for the first 4 hours after drug
administration. Sitting blood pressure and heart rate were
measured predose and approximately 1,2,3,4,5,6,7,8,12,16,24, 36,
48,72, and 96 hours after drug administration.

D. Subject selection:

Twenty-six healthy, non-smoking, male volunteers were enrolled in
the study. Following inclusion criteria were used in selecting

the subjects: ' |

- 18-45 years of age, weighing at least 60 Kg, who are within 10%
of their ideal weights (Table of "Desirable weights of adults",
Metropolitan Life Insurance Company, 1983).

- good health as determined by medical histories and physical
examinations. Blood chemistry, hematology, and urinalysis
values within clinically acceptable limits

Subjects were excluded from this study based on the following
criteria:

- history or presence of significant cardiovascular, pulmonary,
hepatic, renal, hematologic, gastrointestinal, endocrine,
immunologic, dermatologic, neuroclogic or psychiatric disease

- history or presence of significant alcoholism or drug abuse
within the last year -

- history or presence of significant hypersensitivity or
idiosyncratic reaction to guanfacins nydrcchloride or to other
phenylacetyl-guanidine derivatives; nepatitis

- history or presence of significant tobacco or illegal drug use
in any form during the previous 6 months

- blood pressure lower than 110/70 mm Hg at screening or 100/60
mm Hg at the time of the predose vital signs determination

- pulse of 50 b.p.m. or lower at screening or prior to dosing

- subjects on an abnormal diet during the four weeks preceding

the study

- participation iIn another clinical %rial within 28 days of study
start

- subjects who, through completion of <his study, would have
donated more than 500 mL of blood iz 14 days, 750 mL in 3
months, 1000 mL in 6 months, 1500 mL in & months cr 2000 mL in

a year

[#P]




Subjects were imposed with following restricctions:

- no prescripticn drugs within 14 days preceding the study or OTC
medications for 7 days preceding tie study

- no vitamin supplements for 48 hours preceding the study

- no alcchol or xanthine-containing teverages and food for 48
hours before dosing and throughout the pericd of sample
collection

E. Sample Collection:

Blood samples were collected in Vacutainers containing EDTA

before dosing (2x7 mL) and at 0.5,1,1.5,2,2.5,3,3.5,4,5,6,8, )
12,16,24,36,48,72 and 96 hours after dosing (1x7 mL each). S
Samples ware cooled in an ice bath and centrifuged under R
refrigeration as soon as possible. s

F. Analytical Methods:

G. Pharmacokinetics/Statistical Analysis:

AUCs.., AUCoine, C-axs T.ax, kel, t, were calculated. Statistical
analysis was performed using SAS. Analysis of variance was
performed using the GLM procedure on the untransformed
pharmacokinetic parameters. Additionally, log-transformed data
were used for analysis of AUC,.., AUC..,.., and C..,. The analysis of
variance model :nclude sequence, subjects nested within sequence,
period and drug Zormulation as factcrs. The significance of the
sequence effect was tested using the subjects nested within
sequence as the error term. A 5% level ©f significance was used
for within-subject comparisons (period, Zormulation) and a 10%
-evel oI signiiIicance for between-subject comparisons {sequence) .
Each analysis of variance included calculation of geometric
means, adjusted Zifferences petween Zormulaticn means and the




standard error associated with these differences. The two one-
sided tests were used to estimate the 90% confidence intervals
Zor AUC,.., AUC....: and C.,,, using toth untransfcrmed and

Cransiormed data.
H. Results:
1. Clinical:

Twenty-six subjects entered the study. Two subjects did not
report for phase II dosing due to personal reasons and one
subject withdrew from period I due to death in the family. ,
Clinical vital signs were measured predose and approximately 1,2,
3,4,5,6,7,8,12,16,24,36,48,72 and 96 hours after drug
administration. There were no clinically significant differences
in these parameters between the test and reference formulations
(Figures 1,2). :

-
=

Following subjects experienced adverse events during the study
for which no medication was required:

Subject # Phase Product Sign/Symptom
3 I reference Nausea
7 I reference Nauseated Zrom blood draws
’ Hands feel tingly
8 II reference Headache
9 I reference Dizzy, lightheaded, faint
10 I reference Groggy
12 II reference Headache
17 Iz reference Fainted
18 I reference Headache
Bruised rignt =rm
23 I reference Headache
Dull pain in left forearm
26 I reference Itching ail over Zrom stomach

on up, Head hurts

Deviations ipn the cstyudv:

1. Food Intake: Subject #23 consumed C.5 ounces ci tea
approximately cne day pricr to period Z dosing. Subject #23 also

consumed 2 beers and 1 can of coke between Z snd 3 davs and
between 3 and ¢ days, respectively, after ceriod I dosing.
Subject #24 consumed 1 Twix candy bar 2.4 davs after period 1

cosing. Subject %25 consumed 1,4 cup ¢ tsa 1.3 days rrior t©o
period 1 dosing. Subject #25 also consumed cnzocolate yogurt ice

cream between - and 3 days aiter rericd - dosing

tn




<. Deviations from the blood sampliing schedule: There were 86
deviations in blood sampliing schedule involving all study
subjects. Seventy-seven deviations were at -he last -hree
sampling times (48, 72, and 96 hours).

3. One sample (subject #19, ceriod 2, 96 hour) was 1=2ft in the
centrifuge at room temperature for 2.9 days after the blood draw.
As per the protocol, the blood sample should have keen

centrifuged immediately under refrigeration and plasma stored at
-12°C or lower. :

4. The protocol specified that subjects were to be housed from 12
hours before until 36 hours after drug administration. However,
subject #15 and 24 were housed for 10.7 and 10.6 hours
respectively, prior to period 2 dosing.

5. Deviations in sample processing: The sample analysis was
repeated for all samples due to a processing error in the initial
analysis. Samples proved to be unstable when reconstituted and
left at room temperature for a periocd greater than 4.5 hours.
Since some samples had been stored upto 11.5 hours after
reconstitution and prior to } . all samples were
reanalyzed under conditions (refrigeration) where reconstituted
exXtract were proven stable. Subject #4 was reassaved and the run
did not meet the acceptance criteria. The subject was not
repeated due to insufficient volume of plasma. Zue to the
reassay, several samples were not reportable or had insufficient
plasma volume for analysis:-

53 samples were lost in processing
44 samples were not reportable

45 samples had insufficient plasma (no sampie remaining)
03 no sample

01 poor chromatography
01 above upper l:imit <f standard curve

Reassays: During the repeat analysis (above; 4 samples had

anomalous values and so were reassayed. Three samples became not
reportable and 1 sample was below limit of guantication.

2. Apnalytical:







3. RPharmacokipetics/Statistics

The mean plasma concentrations of guanfacine at each time point
after test and reference products aré shown in Table 1.
Significant differences («~ = 0.05) in mean concentrations were
observed at 2.5, 3, 3.5 and 96 hours. The time courses of
guanfacine concentrations after the two products are plotted in
Figures 3 and 4. The pharmacokinetic parameters are summarized in
Table 2. There is no statistically significant difference between
the two formulations for AUC,., and AUCy.i,:. However, significant
difference (p value=0.046) was cbserved for C..x between the two
formulations. AUC,. and AUC,.,,; of the test croduct were 2% and 1%
higher than the respective parameters of the reference product.

The C.,, of the test product was 5% higher and occurred 12 minutes
earlier. i

The reviewer performed some calculations to determine the
accuracy of the values given in the application:

Drug Froduct: Guanfacine Hydrochloride (Test)

Subject 2 Reviewer Firm

AUC,., AUC,- ¢ AUC:.. AUCo_ ¢
5 97.847 101.667 87.248 101.666
8 106.632 113.210 106.¢33 113.209
17 105.00 105.026 205.203 109.031

The results of these calculations indicate cood agreement between
reviewer's calculations and the data reporctad by the firm.

The individual mean ratios for AUC,.., AUC....., and C.,, are
summarized in Table 3. The test/reference r=tios for AUC,.., ranged
from ¢.73-1.97, AUC,.;, ranged from 0.66-1.37, and C.ax ranged from
0.84->.29. Table 4 shows the AUC,./AUC..... ratios for individual
subjects. The ratios range from 0.72 tc C.35 (20 out cf 22 values
between 0.89 to 0.96) for test and 0.49-0.57 (20 out of 22 values
between 0.85-0.27) for reference product.




The rfollowing are the $0% ccnfidence intervals vrovided by the
firm along with those calculated by the reviewer:

Parameter 90% Confidence Interval

Firm's wvalues Reviewer's values
LNAUC,._, 95-110 95.41-3110.13
LNAUC,._, ¢ 95-106 94 .58-105.85
LNC..x 101-109 101.81-110.67

The 90% confidence intervals for AUCy.., AUC,.:n¢, and C,,, are
within the acceptable range of 80-125. Statistical analysis of
data did not show any significant treatment, sequence or period
effect for AUC,.. and AUC, .. However, there was statistically
significant pericd (p=0.0035) and treatment =ffecrt {(p=0.0228)
for C

max *

In Vitro Dissolution Testing:

The firm has submitted comparative dissolution data for test and
reference products. The drug products used n the dissolution
tests were from the same lots used in the in vivo bicequivalence
studies. No USP dissolution method is available at this time. The
method used by the firm is the same as described in the last FDA
dissolution handrook except that the firm used 500 mL instead of
900 mL of water Zor dissolution testing.

Waiver Request:

The firm is requesting for z waiver cf iz vivo pioequivalence
study for its 1 mg guanfacine tablets, under 21 CFR 2320.22(d) (2).
The comparative guantitative composition of mg and 2 mg tablets
is shown in Table 5. The 1 mg tablets are rroportionally similar
in their active and inactive ingredients t= the 2 mg tablets. The
dissolution profile of 1 mg test product is similar to 1 mg
tablet of reference product. However, the firm would be asked to
repeat dissoluticn tests using 900 mL water as recommended in
last FDA dissoluzion hand bkcok.

Comments:

-. Iwenty-six supjects s=ntered the study. ITwo supjects (#3 and
26) did not rerurn for phase II due to personal reasons and one
subject (#20) withdrew during pericd I due to death in family.




The analytical assay results from subject #4 did not meet the

icceptance criteria; samples could not be reassayed due
to insufficient volume of plasma. Therefore, results from subject
#4 are not included. Results from twenty-two subjects are
presented. Ten subjects experienced adverse effects (all while
taking reference product). None of them required any medication.
There were no clinically significant differences between the test
and reference formulations in vital signs measured at predose and
during the scudy.

2. There were 86 deviations in blood sampling schedule involving
all study subjects. Subject #4 (3 deviations) was not included in
data analysis because his assay results did not meet the A
acceptance criteria. Subject #26 (1 deviation) did not return for -
phase II..Seventy three deviations out of remaining 82 were at
the last three sampling times (48, 72 and 96 hours). The
remaining nine deviations were as follows:

Subject # Treatment Sampling Deviation
zime (h)

16 Test 2.5 3 min. late
17 Test 2.5 4 min. late
24 Test 3.0 3 min. late
19 Test 12.0 sample time not recorded
1 Ref 3.5 3 min. late
2 Ref 6.0 21 min. late
22 Ref 4.0 8 min. late
23 Ref 2.0 4 min. late
23 Ref 2.5 3 min. late

This reviewer calculated AUC,.. for 4 subjects who had significant
deviations in their blood sampling times. Following table shows
that there is almost no difference in AUC,.. calculated using
scheduled time vs. actual time:

Subject # Treatment Period AUC._.
Scheduled Actual
time time
1 Test 2 80.324 80.255
5 Reference 2 88.990 88.911
15 Reference 2 79.368 79.300
22 Reference 2 81.5622 81.460

3. The sample analysis was repeated for all samples due to a

processing error in the initial analysis. Samples proved to be
unstable when reconstituted and left at rcom temperature for a
reriod greater than <.5 hcurs. Since some samples ~ad teen stored
upto 11.5 hours after reconstitution and prior to ‘

all samples were reanalyvzed under conditions
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‘rerfrigeraticn) where reconstiruted eXtracts were proven stable.
The firm states that since none of the samples had undergone the
reeze-thaw process more than the proven X Zreeze-thaw cvcle

tability, the rasults obtained should be rz2liable.

Uy thot

Y

However, due to the reassay, 22 sample values (44 not rsportable,
=5 o sample remaining, znd : no sample) are missing:

1=

Following subjects have missing values near C.,,:

Treatment A: Subject # 10, -2, 14 and 25

Treatment B: Subject # 2, 7, 8, 10, 14 and 25

In addition, following subjects do not have plasma values up to v

three half-lives of the drug (half-life is about 15 hours): L

Treatment A

#2: no values after 16 h
#12: no values after 24 h
#25: only 7 values out cf 132

Treatment B
#2: no values after 24 h
#25: no values after 16 h -

The reviewer repeated statistical analysis after omitting all of
the above subjects (#2,12,25,10,7,8,14). The 90% confidence
intervals obtained were all within 80-125% limit:

LNAUC,_, 28.0-108.2

LNAUC,_, ¢ 28.5-109.6

LNC..., 201.7-113.2 -

4. It 1s noted tzat curve D¥X24 'supiect 11 was accepted by

extraordinary case according to SOP. The rnigh QC sampies
did not meet the acceptance criteria (both values were outside
+10% of nominal concentraticn).

5. There is no statistically signifizant difference between the

two formulaticns for AUC,., and AUC....-. However, significant
difference (p value=0.046) was observed fcr C.ax between the two
formulations. ZUC,.. and AUC..... of the cast Troduct were 2% and 1%

higher than the respective rvarameters cf che raference product.
The C.,, of the ta2st product was 5% kigher znd occurred 12 minutes
eariier. The 290% ccnfidence intervals for =JC,.., AUC....., and C.,,
are within the acceptable range of 80-125%. Statistical analysis
of data did not show anv significant =reatmant, sequence cr
perrca erffect Z:or AUC... and ~GCal,s. =ZOwever, There was
statistically significant pericd (p=0.0035) and treatment effect
{p=0.0228) zZor C_,,.

11




6. The dissolution method used by the firm is the same as
described in the last FDA dissolution handbook except that the
firm used 500 mL instead of 900 mL of water Zzr dissolution
testing. The firm would be asked to repeat dissoluticn testing of
test and reference products using 200 mL water.

7. Firm's 1 mg tablets are proportionally similar in their active
and inactive ingredients to the 2 mg tablers except Zhe colorant
and a minor difference in the amount of lactcse. However, the
firm would be asked to submit dissolution data using 900 mL water
as recommended I1n last FDA dissolution hand took.

8. An inspection request for routine audit of the biostudy is
being issued to the FDA Division of Scientific Investigations
from the Division of Biocequivalence. The final determination as
to the acceptability of the study will depend in part upon the
outcome of this data audit.

Deficiencies:

1. The dissolution testing of test and reference tablets (both
strengths) should be repeated using 900 mL water and all other
conditions the same.

2. The firm should provide data to support stability of frozen
samples at -22°C for 137 days.

3. The firm should justify the choice of the Wagner equation as
the regression esquation compared to other equation and weighting
facters.

Recommendations:

1. The in vivo riocequivalence study conducted under fastin
conditions by Mylan Pharmaceuticals Inc. on izs 2 mg guanfacine
tablet, lot #2B006A, comparing it o the reference listed drug,
Tenex tablet 2 mg, lot #0940605 manufactured by A.H Robins has
been found incomplete by the Division of Biocequivalence for the
reasons cgiven in the deficiencies.

2. The dissolution testing data are rnot acceptable for the
reasons civen i1 deficiency # 1.

3. The waiver cI the in vivo biocequivalience Study requirements
_ P

mg tablet 1s denied rending zpproval of the 2 mg

STYencTl Cr tThe tT=st TIrcqaucet.

The firm should te informed cf the deficienciassg #1-3.




Zuldeep R. Dhar:iwal, 2h.D.

xeview Branch IZ
Division of Bicegquivalence
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Table 1

Mean Guanfacine Hydrochloride Plasma Concentrations (ng/mL)

Time Test Reference Tast/Rel Signifi.

0] 0.0 21 0.0 22

C.5 1.54 0.28 °°Ls 0.99 0.14 21 1.558 N.S.
1 2.94 0.21 22 2.71 0.21 21 1.08 N.S.
1.5 3.87 0.17 20 3.52 0.20 22 1.10 N.S.
2 3.96 0.18 19 3.81 0.21 20 1.04 N.S.
2.5 4.185 0.15 21 3.80 0.21 1 1.09 0.0249
3 4.04 0.13 18 3.70 0.14 15 1.09 0.0214
3.5 4.02 0.16 20 3.69 0.16 Z9 .08 0.0011
4 3.858 0.14 .9 2.76 2.17 22 .05 N.S.
5 3.99 0.11 2 .77 2.15 22 .06 N.S.
5] 3.56 0.11 22 .37 2.10 22 1.06 N.S.
8 3.05 0.11 21 2.95 2.10 21 1.03 N.S.
12 2.49 .10 21 Z.43 0.11 22 .02 N.S.
16 1.87 0.09 :2 1.90 J.06 2 0.98 N.S.
24 1.29 0.06 2 1.28 0.06 20 1.00 N.S.
36 0.78 0.06 0.74 0.05 20 1.05 N.S.
48 0.41 0.03 2 0.42 Q.04 7 0.58 N.S.
72 0.12 0.03 1 0,15 0.02 14 J.80 N.S.
96 0.01 0.01 13 0.02 0.02 13 0.50Q 0.0001
SE = Standard Error




Table 2

Guanfacine Hydrochloride Plasma Concentrations: Pharmacokinetic
Parameters (N=22)

Parameter Test Reference Test/Ref Confidence
Interval.
AUC,._, 181.O9i20.27 79.43+21.40 1.02 97-107
(ng/mLxh) -
AUC, ;¢ 87.40+18.84 86.87+18.02 1.01 96-105
(ng/mLxh)
Ceoax 4.50+00.61 4.28+00.75 1.05 ~01-108
{ng/mL)
Toax 2.89+01.14 3.09+01.34 0.94
(h)
Half=life 14.65+02.84 15.18+03.=8 0.97
(h)
KEL~ 0.0494+0.012 0.0499+0.011 1.03
(h™)
LNAUC,.. 4.36+0.26 4.34+0.30 1.00 95-110
LNAUC,_ ;. 4.45+0.21 4.45+0.20 1.00 55-106
LNC... 1.49+0.14 1.44+0.17 1.03 101-10°%

KEL = Eliminaticn rate constant




Table 3

Test/Reference Ratios for Pharmacckinetic Parameters for
Individual Subjects

Subject Ratio




Table 4

AUC,_./AUC,.;,¢ Ratio for Individual Subjects

Subject AUC,../AUC...,; Ratioc

Test Reference
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Table &

Comparative Quantitative Composition of Guanfacine
1l mg and 2 mg Tablets

Ingredient 1 mg tablet 2 mg tablet
mg % mg %
Guanfacine HC1 1.15 ° 0.9 2.30 1.8

equiv. to guanfacine

Lactose, anhy., NF

Microcrystalline
cellulose, NF

FD&C Blue #1 Lake

Magnesium Stearate/
Sodium lauryl sulfate

Colloidal Silicon
Dioxide, NF

Total Tablet Weight 130.0 100.0 130.C 100.
(Theoretical)

18
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Table 6.

In Vitro Dissoclution Testing

i Crug (Generic Name): Guanrfacine Tablets

| Dose Strength: 1 and 2 mg
| ANDA No.: 74796

Firm: Mylan Pharmaceuticals Inc.
Submission Date: Decemper S, 1995
File Name: 74796SDW.D95 |
I. Conditicns for Dissolution Tasting: o
USP XXII RBasket: Paddle: X RPM: =0
No. Units Tested: 12
Medium: Water Volume: 500 mL
Specifications: NLT in 45 minutes
Reference Drug: Tenex® (AH Ropins)
Assav Methodology:
IT. Results of In Vitre Dissoluticn Testing:
Sampling Test Product Reference Product
Times Lot # 2B00O6A Lot # 0940605
(M1n) Strength(ma) 2 Strength(mg) 2
Mean % Range ¥CV Mean % Range $¥CVv
15 o1 5.2 78 15.1
30 6 2.2 S1 6.3
45 a7 2.2 84 3.6
i
Sampling Test Product Reference Product
Times Lot # 2B00O5A Lot # 0941312
(Min) Strength (ma) Strength(ma) 1
Mean % Range 1 5CV Mean % Range %CV
= 86 ‘ 8.2 l -8 8.4
=9 a2 I 5.8 ! 2 2.8
43 cs ' a.0 ‘ =3 2.0
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